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(54) Title of Invention 

SKELETON SLOT RADIATOR AND MULTI-BAND PATCH ANTENNA USING THE SAME 
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(57) Abstract: 



PURPOSE: A skeleton slot radiator and a 
multi-band patch antenna are provided to 
achieve improved impedance characteristics, 
while maintaining radiation patterns uniform. 

CONSTITUTION: A multi-band patch antenna 
cowprises-a-s4<e1eton slot radiator(75) which -- 
resonates in multiple bands and radiates wave; 
a reflector plate(71) for reflecting the wave 
radiated from the skeleton slot radiator: a 
feeder unit for feeding signals to the skeleton 
slot radiator; a spacing unit for spacing the 
gap formed between the feeder unit and the 
79 reflector plate; and a disconnection unit for 
grounding the skeleton slot radiator so as to 
stabilize the distribution of the current of the 
skeleton slot radiator. 

© KlPO 2003 

74 










(19)tfltt^l^^^(KR) 


(51) . Int. CI. 7 

TjAi /"\ i o /r\o 

HOiy io/ob 


(11) ^flTflji: ^-2003-0046049 
(43) ^Hli*} 2003^06*) 12^ 


(21) #^Jl 

(22) -5--%! H 7-h 


10-2001-0076366 
2001 >dl 2 J g04°J 


(71) *€°J 


A). o)|o1^e|| 3^3.7) 
0] a] ^-f-^- JL^jr-i- 727-4 156-i"^- 


(72) 


3 71 JSLAl *:aJ <g a^ *1 ^ cfl -2- o]-j4 b. 1 1 6- 1 602 

^ 71 3 a] iApj^ x 0.^ ofj^e 8-501 

ol^^-^Al^-g-^3^-221-812/1 

^^^^ A l ^^^^-^ ^196-8^}-^ ^^°}-s}-^7-103 


(74) tfl^l^l 


1 — * -1 ol a1 ■» 1 » "» 











1. 3^*141 71 7|| ^ ^O] 4=^ 7l#^-C> 

2. sfl^*V^i t}^ 7l#al 4^1 

l^-S: -ysl^di ^Al7li -^Af 3)1 Ig^- -SUsl-Tfl -fM^t ^ ^51^- 5l-fe ^ ^71 ^ ^7l i 

^# ^F7l » ol^-s>o^ o}e| ^4=- c)l^(cf^cfl«)o) ^-cfl^oflAi oj^ajoli 5-oj*v s-^-g- ^ cq.-cfl 

<* Sfl^l ^l-g-^^cfl -5-3 Ol oio.. 

3. ^"^Sl «ll^ H o v, a^ -2-*l 

^ cf^cll^o))Ai ^^lS)ol ^41- ^A)-Sf7l ^} ^"71 a-Af -,cf^«. 

El 21 ^« 0 > HUVA17171 o|^j. a> Af Aj- 7 ) a.A} ^^1 a]^^- <% 6V ^-^ ^cf; Aj- 

71 ^-^1 ^71 «VA> ^^£1 AV0I5 o] ^ A] 7| 71 %® ^ Aj- 7 ) « £ | 

°J^^l7l7l 21 5H, ^71 « ^-A). 3*lAl?l7l 21 CJB^- -C+^- i^lcl-. 

4. 1^21 -g-5: 
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= 5] ^2003-0046049 

£. 7 

#5- ^M, 4f^3 ^14, *dfr #7], iLS 

£tgO] ^j-tj.^. gig 

£. 1 4 #h|] 7]#ofl cc)-= cfolf. o^o) °>E)lufo) 

£ 2 ^ 7)^-^0] ^ 4A>7lal ^^^0)1 ^S.. 

£34 7l^a]ol ^4-7] £] 

£. 4 ^ 7)^-^0] ^A}7)2\ ^ £S.S_. 

7]^-ajo] #3. ^.A>7lS] ^ ^A> DflElS. 

te^^t^l 4€" 4^3]^ 3]]*1 <?>B|]l42l <a^AH) 

£ 7 ^ e 6 s] 2^ ^-nm 44^ <ao}iA]£. 

£84^ ^Ofl ttf-g- 4^cfl<* 5l|^l <?>Eim^ _a.-5fO| ^ ^.Aj.7)^ <^4jAlo)) 

5. 9 ^-7] £. 8 S\ #3 &«l]-¥-(82)^ ^-cflS.. 

5L 10 -fr -S-71 £. 8 2] 5^/3*1 ^^-¥-(83)31 ^-cflS.. 

£ 11 4 #71 £ 8 2] 44 5L*1bJ^(84)S1 JhflJE. 

£ 12 7flAi^ ^ajs. ££. -H-Af7|# 900MHz4 1800MHz4 o|^cfl«o|| aj-g-sl^-i- ;g.o.o] a> A |. ^ ^5L. 

£13 4 7fl -a ^ #5- *fA}7ll- 900MHz4 1800MHz^l oj^cflcd*)] ^-g-si^-g- ^ o.^ M ^a. 

11, 61, 71 : 12 : ^3. 

13, 63, 73 : ^ 14 : S-«IM 

15 : 4°lt- ^4 62, 72 : 

64, 74 : *M -g-^ 65, 75 : 

70 : TlM-i- ^IS 76-1 : *1 1 7}^% i4 

76-2 : 4 2 tH#^ -Si?* 76-3 : *1) 3 tHI-^ :£*r 

77 : ^211 o]a^ (spacer) 78-1 : 1 4^ : 5i 



- 2 - 



S^H^oj ^2003-0046049 



78-2 : *fl 2 &^3& 78-3 : 7fl 3 

79 : 3*l-¥- 81 : JiS 

82 : ^-afl-f- 83 : ^/^*1 

84 : 43" 243-?- W : 447] si 7j-5.« 0 >^ 

H : 447] S} 4| 3. ^ 



t^oj ^Sf^r 71 # £ JUL -g-o]:^ f^Efl7l# 
£ i^^Sr + 71^1^-oflAi ^W7l ^gfl AV-g-S)^ 2fl^l oVEflq-ofl ^ O.^ ^ Aj 

<*n«Mife *a<u$\ 44 4-8-3^ 4471 ^ -a-7] i^-g. 4471* 6i-g-§H <?i4i4£i 

44°1 -f^^lH cfl^4°l cf^cfl^^- 7H«m ^ ^^ev cf^tflej nfl^j olEfluM g-^ ?H4. 

#2fl 7]#o)l 4-8- ol^-f-Al 7]^]^- o>Efli4fe Jg-sfr cfol^(dipole) ^3=2] 447l7> 4-8-51^14 >y-7) cfo|§^. OJH 

<£W ^£7} A]~g-£l7)51 4$ 4. £ 1 ^ 7]^°\) t4§ c}ol§ ^E))ol *]*j=^ o>Eflq-0] 65° S] ^ 

^47] 27HS1 cH§-g. ^sg^s. ufl«t 3* cfA) ^3]ilJL 2^ <H 31 °1 (array)* «- ^S<>14. a 
^eflo] cfois. ojgflol x]*^ o>^i4^ ^^ m) ^ ^. o] s. ^.7K15)7> 2^X215. o] B|) o] (array)^ 

£ 1 <H] 5EA]<S h}<4 zj-oj, ^sflo] ^ol§ o^Bllol -jVEim^ ^sgigoflAi 65° ^ «J-S.* ^s}7l ^«fl hVa]-^ 

11) ^2] ^ i?|*H 27flS] cfo]s. ^^( 15 )s. h|]^*]. ^J-g- cfA) ^a] o.^ 2<S «fl^t!- "g"^ Tflol 

4(13)iL44 ^^TT 43L* 4 Cf°ll" 4l*H] ^SRr 3£r ^-Ml)7l(14)« #«fl °]^^^1cf. ^7| «U}:£(1 

1)^ 0 <HM1 "o 1 "^^ ^Tfl ^«)^ 3,3. a}A]-7l(12)fe ^'Sil^.Sl -M-Jl ^-A>1- ^A]^ olE)]q-^ 4 

ol^^a.(side lobe)* <^Hz] ^ sJ^r £i)-7> $14. 

^eM, 4?14 Zj-^g- ^EflS] Cfo)S. 7^-9-011 tJ.o]§ 7^171- 7^1 cfl^S-ol i0 % ol^^. ^cfl^<g ^ 

°>Msf, -y-Eim- ^Efls. ^^51* ^^-ofl ^4^0)] nj-el- ajs-ol ^S}-7l- H^, 4-g- rfl^S. 0)^0] ufl^oflAi^ 

^^^^M H 1(VSWR: Voltage Standing Wave Ratio) *^<:>1 <4nB r *l:n. oi^gaLn)?!^ 1 -.^?]-.^- oicf. 

zi^^l, °J avails. 71^21 0} S-f-A] a^hI^oIIa^ ^3Hr cfl^°l ^fll^o) o>u)7] ofl^-HK-tiai ol^^sf^ 7j-f 
°fl cfl^#70MHz^.M| 70/859X100=8.15%, 7fl <y^cfl*Aia] ^^ofl rfl^a. i20MHzS.^ 120/1810x100=6.63%) 
44 ^7KsLAi 7]$^ c^o]!. 3.^01 £ A>^-ol 71-^Sl-^ 0.4, W Aiaji^ ^H)rfl ol^A].g- ^ 

4^r«4 7flol^cfl^-Alo)lAi ^-flufl ol^Al<Hl o| o)^cfl<tf o] ^-cfl ^ (a]-41 cfl oI^a)^ 1920-217OMH 
z°l2-S 250/2045x100=12.23% cfl^#, o)^cH^o; ^ o. i750~2170MH Z olH.^. 420/1960x100=21.4% cfl^S- 
)°l)4fe 7lffij cHf. ^7)- ^]7l- ^ cfl^s.^ ^-Tfl n}|*oll ^<a-^^3|-«l, tfl«tfl<HlAi^ BIS-O^ 

tf^ig a)-<4 ^-o| 7 ]^0] Ol^Al-g- OfEjiq-O^ ^ O.ofl £ = cflCdo)]A^o> AiUl^S. ^- ^ 

aI'H, 7fl<y^cfl*Ai ! 5] ^Hlcfl oI^a] ^.4 ^-o) cx^el cfl^oj Aial^i- ^sj^ 7fl^ 

^A117)- ^^l^ olElluf 7)-A)l* ^ ^3|. <H^-El7.1 ^ ^ifS. AjZj-Sl-^ SiJl, 4^^)"?] H] 

-8" Q# Ol-^-S. ^ 40)^ ^^^Ofl 71^1^-* TJ^O] 5H^|J7 ^C]-. ZJ-ZJ-SJ A-| U] if 

^i ^71 nn§.ofl <^ei cfl^°ii4 ^-Wfe 7m°) 

o)^^ 4f*cfl^ 7MS1-7) =^^5 447121 ^£7} ^l°j£l ^4. SL3. 44 

71^1 7HH3^ ^^£^21 ^oj-o,] a>Z1- ^Aj-o, #^(sl ot )* ^^*H ^2f7> 44^1^4 ^°114 £^l^-2l Efl^e) 
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3^1 °J-Ei]i4^ ^-^cf^ ^-§- ol-g-^- 30.3., ^ Q&o.^ o]sfl cfl^S.^- 7}^ ^ 0)0.0) 

ZLe] ji, i^s #^ ^>7H]Ai ^-3 efo]^ u.S5LA|-ol^ -7i#^ aj-o) (broadside coupled strip line)* o) 

S. 3 £ 7|^-a|0] ^^S. ^A r 7]2] tiVA]-^^ S.^ £SA ^ E2 o] ^ S o|H H>A>j£jL5L^-E-] 

77}x]2\ feo]s. zfzj- 70mm, 33mmS. ^ ^-fa} h_Va^^ -^-g- uj-Ej-^jjcf. £<gofl £A)<cj tifaf ^jg 

1- ^- A >7]2) ^0)7} ^o.'S(33mm < a ^-°-) a1^2)-cJHa1 ^cfl<*o) $51 ^ j^cfloflA-l ^cfl^o) 5^ h}^], 
-S ^1-7121 ^-o] 7 f £o.<3(70mm°J ^) aI^sHHW #cfl<*o) ^ ^| 0} j^sj-clHlAl ^ h>a|-^ Jf^o] 

£ 4 ^ 71^-ajo) £j£ ^A}7}°) -f-H. ^-A r 7lSl ^ff- £-££2}- ^o} ^Aj-sj-Cf. 

£^^1 uj-sf 900MHZ2] ^^-ol] ^ 2}-. -f^ofl #ff-7 r >y- ^ofl^ ^=-7]- 712] 

&°-^ ( 1800MHz<H)Ai^ f^v o)] ^^. 7 > ^^Sr^dl -f^^^lfe ^17)- D] n i5l.^Al£ s>o) 

£ 5 ^ 7l^-a}Ol ^V7]£l ^ ^A> Sfl^i5.Ai ( 4A> Efl^o] x - z ^-A). B))^^- u)-Efl4)Jl, 

o}^^ [3. ll^Sr 71^-ajo] ^-A]-7]2] aji^ ol^^ uj-El-HH ^^0]^. 
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48. e 


43.0 


38.8 


145.6 


139.3 


121.3 






8.5 


ai 


9.3 


8.5 


8.6 


7.1 





71-g-^o] i^i^ #5- ^-A)-7l^r 900MHz cfl^cnlAi^ wjs. 0 | 70 ° ±5° olvfl^A-1 -R-^Sju)., l 8GHz cfl 
^r, 7l^.^ol ^1-71^ 800MHz-¥-e^ 1.7GHz^l^ #of^c)-7K 1.8GHz^-El 

^7) «JS.O) ^O^Alfe ^AJ.^. ^.o]^ Cf^o] Ojc^ 

St!:, 7]^-ajol ^ <£H ^£ fe^ cfl^°llAlfe °V^i^A) o>oV, S.AJ 7fl A}^- <$i$- 

°1^ 3 ^ #tfl^ 2) o].^ Al7 ) 7 l ^^ol SAj^. Zl-^ iJg^- ^ ^Eflfi] ^Aj-711- 7fl^5rS^l4, «1 ^ & 

7) £-3 o] ^ ^-A)-7l2] ^4- 50%(Af-&- ^Sr^r tfl^^/f 1 ^ x 100%) cfl^^A^ oj^^^ ^. 

^o) QV^s\ JL ^-A> sfl^o] -g-2jt5Tl ^Sj-fe oj:^ io]7 ] nflo^ o] s. «fl^g>7) 21t»- cfl«S- ^-cfl 7l#o) ^Sjjl 

^2] ^-fo)] cflM.^. 800 -960MHz cfl^s)- 1700- 1900MHz cfl^o] ji £0.^ a-)u1^^ ^]cfl o]-^s.A|-g- 
2) 3-^1 1920~2170MHz cfl ^ 0.3. ^ cfl ^ 2}- £ ^- cfl^^Ai 2 afl ol^-o] ^ q. 7] n,,^.^ ^o. 



oj = JIT.} sHr 7]#aj 2)-^ 
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£ !H* #7] -g-^-l- 4*M °j3l)Dii S-Agja. *^X\7)JL *Af 3^* yh<gzi\7\) -fj-*]^- 

S^K & £ , 3*, °J^ t <i^ ^#* $#44:2 afl^l^. 5^*1-71] *4% ^ s>fe ^?JJ-g 444 o| 

*Sj-oj ^3)-^ ,^(4^4)4 ^-cfl^o))Ai <L>^4°U ^o^ej. s.^^. g-^a. *v 4^tfl<* sfl*] °}4]4-i- 

g^di 4€-444 o^tq-. 



l t^3l T 1 ^ 3! 4* 

#4 4* 44* t^5f7| ^SH £ U^*, 4f^]4 Sfl4 5*44, 4^Cfl4°H4 ^444 44-fr ^} 

44 i^-g- #^ 44 #7) i?JJ^ 44 ^±S.^-B]^ ^h c V 4a>4-s. aVA>A]?]7l ^4 ^cj-; 

#4 i^l- #5- 44 ^Cl-o)l Aljr - ^-^Sl-71 ^4 #4 ^ =^44 44 «VA)- ^#2] A)-o]« o^A^l 

7] 4t>- °13 ^=Cf; 51 Aj-71 44 T=44 4fj- 444444 344, ^-71 i^'S ff ^-Aj- ^C}- 

* 4*147)4 44 44 ^44^ 53-ir *>Cf. 

Stb, #4 4^*, #4 4?^ 4 ^ 4* T^T cfl^oHAi^ ^3)4^ *# -§- 4#4 4 4 4$ 7]#^ ^4*- 4 

5E4«r^r 51* 44-^3- 44- 

*Jfl. #4 ^-fr 44471 t^^, ^Cfl^^ Aljr-S- ^.Aj-51-71 ^ 4 #4 ^-A>7l 0|] flo^ 0>^ 

•t»5 4fr» 444 44444 ^44, #7) #5- ^-A>712] 7V#44ofl Z{-Zj- 

44 £4 4^4 4 S44^r 4* 44- 

##?t 43, 441" % #4* 344 5L44 444- 4.S.4 Aj-^j^ A^-g. -S-4 ^-^*fl 4 4°14. ol§V =y 

£ 6 £ ^°\) cff^cfl^ sfl^l <?>B)li4ol IJ^aH ^ £ oi ji, s. 7 -8r #71 £ 6 £1 ^-Efl-I- M-El-m^ <^ 

^AlSolcf. 

•a^aj^a ^m-Tr ^a1<21- ^a]a]o)| ^.o^o_v 7l^o.S. 7}<*^e) (reciprocal principle)7> ^^s^a, 

•g-^oflA-lfe ^AlA]<Hl cflsflAi°> 4^^51-7)^. ^-1} £ 6 £A^ HfSf ^-ol «L^-^ S-^]Bl(62)^ ^ % % 

^Aj^tj^ ^.^ ^oi^gg)^. ^oj.^ ^^j ^.^«. (64)<>1 , olg,, 71(65)3. °]7>^Cf. Aj-71 7H-a 

^1 71(65)^1 ^2: ^-^o\] cfltflAi^ £ 8 M]*l £ U 1- ^#S>7l5. 

£ 7 Si Aj-Eflofl 51A) <g ul-iq- ^-o], ^. ^-tgofl 14^ cf^cfl« sflxl <y-Elli4fe 3711 ^ ^Al-7l(75)£r »M} 

^-(71)* S.WJL 9X^. #71 ^^s. #5- ^.Aj-7l(75)fe ^-^^(^/^^l <a^-¥-)°l ^^sjol 9X^, W 

^•^^^ ##^5- ^-f7> tfl%l-g- ol 4^ 7fl ^ ^ol ^Aj^cf. Aj- 7 ] w>A>^-(71)^ spr- ^-¥-# 

^Ififol ^j^^- <H*V 3.vj1 E l (72 )7> ^P-«1£1J1, #71 ^-^Bl(72)^El^ ^AlAlJr.^ ^0)^.(73)^. 7]^ ^}^(7 

■1W ^#^1 ^3) ^-^ ^-(74)21-^2} ^^1^-(79H ^5fl #71 ^•^.-A>-71(75TS ^^cf. =^ 

^ ^"^-¥-(74)^ ^ ?fl°l!-(73)2] ^H-f-S^fil- ^^o> 4^r7l(75)S. <HlMxl» ^ 

*}SL, ^^l«-(7 9 )^ ^ ^ ?l!ol-g-(73)o) &| «. £ ^]<4 <g^s]<H ^5. ^.a>71(75)» ^^a] 7)^ 

4. 

Zieli, #71 «JrAl-^-(7i)^- *h>o.S.^| S-JBL aJ^s. aVAfAl?]^ ^-eflo] ol ^ ^ a. ^-^0,1 ^ cf^cflw ^ 

^■EJIM-S] ^Aj ^ -g-olsJ-Tl) 5f7l 4^T^ ^Aj^- c] ^Ul^-Cf. ^7-1, #71 4AJ-7K75) 

i^^i* ^ «fl ^m(71)^ ^#^1 ^ ^^l^f(74)2f ^r^i ^^^-(79)7)- ^#51^, #7l i 

4^71(75)* ^l^lW ^-Alofl 4A>7] A]^-7> 3jcfl 7 > Slfe *1 *HH ^ ^1 ^ H §S« «?H ^1 ^ 

^ ^*Hr cfl^^l^Sl 4a> sfl^^- ^^sM) 4M*r7l ^1 1, ^ 2 ^ 3 ^^(78-1, 78-2, 78-3H #7l ^ 
^1 ^-^^-(74)21 3)-^-oll cfl^lslTfl ^ ^«l^cf. olnfl, ^ l, ^1 2 ^ ^1 3 ^-^(78-1, 78-2, 78-3)* °]-g-*r 
^ °o 1 -^ , a^ % 3fl€^ nlAfltt -fr^ol 7)-^-sl-Cr. ol^r #7l ^^E](72)^ aVcfl^oflfe #7] i^S- 4 

^-7l(75)Sr -^3- ^#5)5} «fl^(^l : 850MHz olsVJoflA^ <y5l^i ^.#^- ^=#Al7l7l ^^}- 

1 ^ ^1 3 711-^ ^7K76-1, 76-3)i+, ^^1 cflSHH <ynl^^ ^-## ^#^7l7l fl^ afl 2 7l#^ 

(76-2)71- ^ul^nf. 

#71 i 7 ofl^l ^1 1. ^11 2 ^ ^ 3 ^^(78-1, 78-2, 78-3)4 *J 1, Tfl 2 ^ ^1 3 Tlf-^ i7K76-l, 76-2, 76-3) 
^ 4*4 ^"4. #4 1, 7^1 2 ^ 7^1 3 ^^(78-1, 78-2, 78-3)4 *fl 1, ^1 2 ^1 3 i7V(76-l 

76-2, 76-3Hr ^ ^^1<H1^ >£4#(71)4 W% €^*H ^#?r ^J^Ai, 4 1,^2% $3 ^^(78- 
1, 78-2, 78-3)* 4-4 ^#*Hr iL2 #*(81)4 #7l 37fl4 <S^* ol-§-sH ^Afsfl^ii). ^401^4 
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nHi ^ ^ XI 1 S XI 3 ^^(78-1, 78-3)* fc-fr ^^Hr cfl«K4 : 1.9GHz ol^H^S) 4A>afl^ 

* -3-°a*Ml 3<>M, Xl 2 #^(78-2)* £* ^^Hr cfl<*Hl : 1.7GHz °1 WHs} <$s]#^ ^ 

* *J=^ A) 71 JL ^nfl £ * Oj ^ SMI **1 A) 7] 71 ^ ^ 3 O] cf 

#7| Xl 1, Xl 2 ^ Xl 3 ?1*^ i^K76-l, 76-2, 76-3)fe i^g- ^1-71(7 5) 3}- #3* **1 
sfS-^ ^slsl, Xl 1 51 XI 3 7l#^ &*K76-1, 76-3)* ** *a> 7 1(75) <S^<t] 850M 

Hz olsfoi ukg. tflcrf<HH ^2101^ jg.^ ^HM?l7l 53 »H, XI 2 7j**8 ^7K76-2)^ ^*S* ^ 

^a}-7)(75)2| ^4J* *|-<EH| <?l^sf£l >a-7l f-y-f* Kl-el- a*o. JL ^7l| $^£]<H ^Xl*}"?! ^cl- *^j* 

^M?l7l 3)?V ^ojcl-. 

ttj-^Ai, >=£* cfloj* 850MHz sf^ ^*°1)^ 71*^ d^V** aJ-*^*) g>o^ nV*^& # 

tt^sW* <S* * Sl*°.S, #7l Ti*^ dtAl-i-^ ^ -gj-^o} ^iii; *>u)nf. *, -#7) Tl*^ rdl*}** 

c| ^ ^3)-^(850MHz °lsl-)<H|Aiol ^^Xlsl-ul-I- ^Al7l7l «. 7 >€ -^-S^olcf. 

^LSl 51, ^^]«.( 7 g) ^ 2 ^] 2 ^ XI 3 <£i-^(78-l, 78-2, 78-3), XI 1, XI 2 ^ Xl 3 4i*K76-l, 

76-2,76-3) 33 ?floll- AiSE( spport )(70) ** ^^(71)^- ^*§l-a| Xl^ AS*|, cf^tfl^ 2fl*l t>Efl<43l * 
^ 3? XI ^ *^* ^4iS}-S>Jl ^7l-» * 01 

zie] Jl, ^BflolA-l( S p aC er)(77)^ *^Xl f-AS *<S£M, *^ ^-¥(74)31- ^a^^i) Afo^ ^3,0. ^SMI * 

^Al?l7l ^Olcf. 

A v 7H|Ai^ * aj-tgoii 4^cfl^ 4*1 ^l^l AJ-^Ji&Ji, °lxl¥-fci* * i^ofl ^ 7 flAj^ ^sg^ 

^A>7lfil 37>Xl ^JS. 71** ^•^Ji'a Cf-g-21- ^-Cf. 

^tiVaj O.S., i^l- ^"A>7121 7}^0] ^-^o]]A]^ 7 \3_ #(W)ol ^ 1/23HK XI ^ol(H)7l- ^ 1/421-^ 3. 

7l« ^>X] =1^, 1/42)-^- -!f-g-<y 7>^7>^ ^-^^A-l ^-A>7> 01=0^ Tfl Sl^d), ^711 ^^(7^ ^ ^ ^ 

^)^ 2«11^ oHVoi sl^ 1/42)-^- Y^-al ?>^(W)ol lsHJ-g- ^7)1 s|ol ^sj^^A-lo] ^. A |. sfl^ol ^zie^l 
^^J-ol q-El-u|.7fl ^cf. 

°lfi ^.^-51-71 ^sfoi, £ t^oijAi^ ^ajs. ^ 4Af7lfil Afls. -¥-^-* *msl fis #el^l Qsl, <#*r 

#^-([ ] £^)* -^<H ^^-71- [ ] Sl^clsL §-71^ ^ Sl£f sv^ ^iXl^^ ^^-71- H ^ 

^ ^-^([ ] S.<#)5. ^7l5]£.^- ^ ^3)"^<HlA-l^ ^-ff-71- MV^Sl [ ] el-ololl- °\2f f=t El- 51 

^ fe^r ^4^r°fl^fe cfl-¥-^2l ^^-71- °]:^S1 eJ-H * g].^ = ufl o^Voj ^ ^^oflAi^ ^ 

^^^3111^*^1^-01^^01.. 

=ls] jl, ^-cfl^o] oj^di^ s.^^- oj 7 ) 01 5><^ ^^s. ^ ^-AMlal ^-3} 37l)4i^. §-e)sH ^^-al 

M-¥<H ^Tfl S)^, o|n| -a) ^-^-f-iil- dVu(-^ ^)^2l- 371] is §71 sl^ A S.* CfS7]| Sl-aj 5.* 21 AS 

* €-«HSf°i W^-S^ ^-^ ^^al cfl<^* ^-^-Al 7lJl, ^1X1^1 AS °l3lHai S.^* ^^71711 ^Cf. olnfl, -a] 

^«.<4 o>4^ ^-^ si-ojo] s.*^t1) tbcf. ^.eui, Aj-71 iHHAHr ^-^1 ef^l* 37H'iS -g-7lsm #S*iH4 

, 57Bi Sfe 77fldil f-31- ^"Ol Cf^ 711^ §711- ^S. 

^eli, ^- ^ofl CE)-^ ^Al-71^ 71^-2} ol ^Efl^ ^Eljom, ^Xl^AS #1" ^Af 

71^1 S.* CfSTll «H 3l*^°1 ^-A>7> o)=ol^^A-l oj^ol^ m^ol ^aV^^S. ^cf. ^S|, 

** 4^>7l SAiE) -Sf§* ^ol^S. 5}-^A-l ZL A-lS Cf 5 £ S. ^-cj. 

^V 7 1<4 ^-o) *lr$6\] ttj-ej- 7flAi^ ^a!$ ^-A>7]ai 37W 7)#* £ 8 ifl7| £ 14 f #2i§H ^-Xl*l # 

ss)-S-7lS 

H 8 * ^- a a ^°ll 4# cf^cfl^ sfl^l ^BflM-Sl jGL^-ol 4^71^1 ^Sols, H 9 ^-71 £ 8 31 ^-^ 

■g-«H §(82)^1 ^cflsol^, £ 10 * AJ-7I £ 8 ^ ^-^^1 <3 €-¥-(83)31 ^-cfltoi^ i 11 * ^7l £ 8 31 cfcf ^ 
°j 2.Aia)«-(84)3l ^-cflioicl-. 

i 8 ofl £Al^ Hj-sq- ^-oj, 4A>7131 7l£.3lOi ^Efl^ 7l-S» 0 >*J=(£ 8 <HlAi W)* 7}% ^-^1 

1/24^°131 X1S« 0 >^(£ 8 <^lAi H)* 1/42HJ-0] #*3J ^Efloiq-, § ^^lA-l^r ^Xl #^7} ^-A>sl^ <# ^ 
7>^-7f^ ¥-^-°ll ^ is #^-(8l)-a- ^^*H ^d^-71- §7l£lH^- ^Vci-. 

^. ^ ** ^1-7131 71-^-71-21 o!] zl-Zl- iLS ] 2.<y=)(81)-ir 3«f.7} [ ] £<ilH 

§71^ ^ o^^s. §Vol ^Xl^ AS ^d^-7> °>x? ^-H3f ti)-^ ] 5L<o=)S §7lSl£3. *J-o.^M), ^^<Hl 
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*14 4^2] [ ] 4<J]4 oyx, = - Ej-Jl 12£S 4^, 4* ^^oflAife ^440] ^a 7 J. oj-^cq = n 

» Ef i ist^ 44(^4=1 ^ 13 4^). 

ZLZ\ JL, 51 8 4*1 £ 10 °fl 51^14 44 ^-o), ^ 4ij-Al.7l.sLS} ^-g- ^ ull^-(82)<H1^1 37fliS 47|4 

°i 4^21 *#-§- 44<H 4 Til £H, oltrfl ^4^(102)42} 4 a] i^-!f(74)4 444 44 4°J(101)2] 44 ^Tfl 
sfjl, 37fldiS 47)4 44(91 Ml^l 93)21 44 45.7I] §H 4^4 4«l| SH 44. 4<4 44 ^44 4 
44 ^44(850MHz)2l 44-§- 7]^o.S 4 nfl, 44^42] 4*1 ^444 44^ Efo] ^-g- ( a )si s.^. Q Q5K 
-0.07X 7\ 3 51 4 si- si, 4 4^21 sH^IHfe- 0.057A 7\ 3 514 4 S3 4. 32] ZL, 44-2-3. 4714 44 44 b 
)2) ^4 0.01A. -0.02A 7)- s|514 44 4 4^21 1HH44 0.0125X 7} 3514 4534. 

^El jl, 51 8 3 51 11 °)1 £4€ 44 44 43)35^ £3. 4a)-71 o) 4^ 44 42)43. 4^-711 444. 4 
4 ^*8§- 44 44^2) s.4 el y^-(84)^- 44-^3. 3°l5l4 g>^Ai zl 7\s. 442] 4(111)4 41s. 442) 4(1 
12)4 4-S- 4 = £4 4534. »<4 44 444 ^ 4^ 444(850MHz)2) 444 7l§o.S. 4 "fl, 44 44 
4<a -¥-£(c)Sl 44 0.03X -0.05X 7V £)51 4 4£|, 4 4421 9Jo)H4^ 0.04A. 7\ =)514 4534. zl£\3L, JE-A-lel 
44 4 4442) 4^ 44 44(d)2) 44 0.01X -0.03X 7} E15L4 4=1, 4 4^2) 2HH)a1^ 0.0156\ 71- 
£1514 4534. si4, 514^1 44 4 444^1 44 4^ 44(e)2) 44 0.01X ~0.03\ 71- £]514 4=1, 4 4 
t^oi 'g^i^A^ 0.0125X 7> £]514 4^4. 

^ojls., ^714 4°1 71144 ±tf 44 447]* 900MHz4 1800MHzSl ol^cfl-^oll al^-45J^- ^-foll cflsj-o} ^ 

^14 4^-a.4 444 44. 

£. 12 71144 ^41- 4* 447l» 900MHz4 1800MHz2l ol^cH^ofl aj-g-sV^^- 73+2) h>a> ^ 4^515. 
74 oi^ ^-4^- 4cfl^ ^-4 444 4t11 44. 

S. 13 4 71144 44 4471 # 900MHz4 1800MHz2l ol^cH<tfo]i al-§.sl.^^. ^^.01 K ^ ^ 

*\, 44 ^-44* 3471^14 444^ 4^14 44°fl4 4^4 44 4= 44^14^ 44 ^4444 4 

44 4- 4 44^3. 47Hr 44^1 *#oi ^4514^, [ ] 4f7l^ ^ s.4el 44^1 900MH Z sl 

44 444<Hl4fe 4444 44^s 4471- 4wfl£l^ 44°)1, l.8GHz£] 44 444°fl4^ 44 4^ 444 

°lr 7)4^1 ?1 44 44^H14 .a.4 5J4fe 4€- £°^s, 44 444-^14^ 44^1 4H°fl 4^ 44^1- 

*4^.5.*<1 44^1^5. 4444^1 4 S J4^4 144J14 4t11 4^^ Jl44 4^)1, 44444 4444^1 37fl4K>)l 
t-1 ^H4 444£» 71-t^, 2«H 0I42I 444°114 5i 4^4^142] 44 444 31 = 711 4*14 4 Si 4(51 u 4^). 

=l?)jl, o>e))si 2]^ 7)144 44 447121 444t 4^ U J44 «144 444 4^i°14. 



[S'2] 
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le 
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55.3 


549 
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50.9 




GeiflCifil) 


3.8 


10.6 


iae 


10.8 
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0 l4°flAl ^ ^ Alofl ^ oigj, ^v^sife ^ o] oj-q ji_ ^. ^-^oi 7 ]^^ Aj-44 

<H44 »a^l v^oflA-i o^s^ 7l7| ^i^., ^ ^^o] 7f444fe 4 4^°l 44^ 7l#44<Hl4 4421 7.1 
^14 71-4 4^1711 SH ^«14 5lol4. 



4^2] jl4 

4714 44 4 4^4, 4^1cfl °14442l 4^ Q%A °1444^14 7])4^tfl-f4l ^ 4^)cfl <=»14f-4^1 

01 4^t}i«2] 444 cfl^<^14 44=1^ 4^4 44444 44 44 447)1- AV440.S.4 4 
^ °1444 ^egofl ^<HAi a^i^ 4^4 4<a 4 4fe S.471- S14. 
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SE^r, £ t^£r ^-^S- #5- ^7|<^ ^ 37}]^^. g-elsH ^^-a) ;&-§--§- .14^ ^ji, z)- g- 7 ) 3] -3. 



(57) ^ 

3^3- 1. 

^"71 ^-A} ^cj-ofl a] ^J§M <Hf> ^ ^cj; 

^S-71 ^-^1 ^C^4 ^"71 «>Al- AH-!- ol^Al?]7l ^tb O]^ ^C}-; * 

/II 1 *<H) Sl^W. .... ...... 

Aj-71 i^JS ^ M.AV 

7)-^7>elo 1 ] ji^ ^^([ ] SL<^)# ^o] oya* =l=<4 a>^-^ ] g. 7 ]^ s^oi 5^ 

^t 1 ^- 3. 

^-71 ^-A> 

^«fl ^.-ollA^ -g-o.jsv a-A> Sfl^l^- ^-A]5)-7l ^SH, #7] Cf^cflo* ^ ^ ^Tjj-^^A^ ^=.7} 

^T 1 * 4. 

^) 2 ^<H1 Sl^Ai, 

^71 #5- ^Af 
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5. 

all 2 *<M) SM^i, 

^1 2 *<M] & oH, 
^■ni 1 -^}- 8. 

A l % A 7 % ^ ^ oio^, 

^•t 1 -^- 9. 

741 s Wsa^i, 

A 3-8: ^^7171 ^1 1 ^ 7fl 3 711-^ 5 

#7] ^-A]- ^CJ^ Qj^,g sj-Cf^Ai ^AlJf^ ^£]<H ( Aj-7] Cf^C]|« ^SH= CJl^oDA^ oj^o^ 

^A|7]7l 4)« 7fl 2 71 4l7]- 

^T 1 * 10. 

^1 8 *<hi 5a°i^ t 
^71 ^ 

Aj.7) hVaV ^cj^ f^Aj ^.o,! ^Ajs]£) ( ^ ?flol^ m«5L^2l- ^^£)<H a]^ 4 ^^0} Aj- 7 | >-5gg. ^ ^ 
^#^3- ofMA* ^-^-f-; ^ 

A^ 7] ^ ^cfo] ^AjJ^] ^Ajs]£l, A^ 7 | ^.^ ?]] <g^S)cH Aj-7) ^^g. M a. A> 

7>l?l7l ^^3] ^^1^- 
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11. 

Xl 10*J-°I) 5fl°W. 

-tf 7 | ^3] 3*1-?-, #7l <&i* ^tf, -# 7 | ^s.^ ^cv > ^o)^. AiiE( spp ort)« #7l aVAj- ^cf-g- ^^-sH X14^ 
12. 

Xl 1 ^ Xl 7 ij- ^ ^-ofl XI °w. 

^"i* °J-^SM^ #71 ^Cfl^ ^ fe^ ^3ZK- C^O^Sl j^J. 3))^^. -g-Qjs).^ -ft-XlSl-^1 ojUlo]^ M.A^ ^ 
7] X) 1, Xl 2 ^ XI 3 #71 ^ ^cf^ 2j.o.ofl Cfl* 0 l5l7fl 44 T^ltt 3-§" «f-# -°5- *>tt C^tfl 

13. 

0 J-^r ^« ifHJL ^7lA] 71 7l ^5)-^, #71 ^-A>7lSl <#4^ 7>#7>31<H1 44 ^ 

#3 ^-ff- ^71 

^ c-1 S^sKr i*!^ 4^>7l. 
14. 

XI 13 1M] 5U°W. 

#71 ^>7lfe, 

^"U °l#Sl ^ ^3H-ofl^51 ^Qjfc Bfl^^ -B-4*V7l 31 SH. #71 Cf^Cfl^ ^ ^ <^3K^Wfe Xlfl.7> 

^T 1 * 15. 

XI 13 *J- XI 14 *<H1 

#71 rt^S ^ 4A>7lfe, 

4^-1- 7Hs £el*H 3-ff-sl 1ft £-71 sj-fe f^jos sRr ^*S-g- ^-a> 7 1. 
16. 

XI 15 #°fl 9l°]*\, 

#71 ^^5** ^>7l^, 

*4 ^^°) Cfl^# ^-#Al7l JL ^XH^-S 1R1-I- ^#^17171 31*1-0x1, ^-l- Hl^ 

^ 4°J4 371)5. -g-7l£lfe 4 ^-^ 2|o]o^ d-STfl *H ^1^-1: -^ilS 4 

47|. 

17. 

XI 13 *J- 3Efe XI 14 91°]^, 
#71 ^471 ^, 
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^^p-^- 18. 

*l 13 £^ 41 14 sa°H, 




££2 
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S-Parometcr Magnitude in dB 
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